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Outline
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Sampling Error
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Sampling Error
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Sampling Error
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Analysis: Bayesian Interpolation
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Example fits: CHAMP and COSMIC
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Tunable parameters

�• Basis
�– maximum degree of spherical harmonic expansion lmax,

bears on spatial resolution

�• Regularizer
�– Exponent of curvature penalty µ
�– Relaxation of global mean penalty 
�– Relaxation of meridional gradient penalty 
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Evidence
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Sampling error: Monthly averages

(a) CHAMP, maximum degree 10 (b) CHAMP, maximum degree 14 (c) CHAMP, maximum degree 18

(d) COSMIC, maximum degree 10 (e) COSMIC, maximum degree 14 (f) COSMIC, maximum degree 18
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Standard Deviation [m]

�• Minimum number of spherical harmonic degrees to resolve atmospheric
structure

�• Denser data means smaller sampling error

�• Mid-latitudes have largest sampling error because of synoptic variability
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Sampling error: Penalty exponent
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Sampling error: Reduce time window

Northern mid-latitudes Tropics Southern mid-latitudes
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Systematic Sampling Error
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Systematic Sampling Error
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Systematic sampling error cause
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Summary

Leroy, S.S., C.O. Ao, and O. Verkhoglyadova, 2011: Mapping GPS radio
occultation data by Bayesian interpolation. Submitted to J. Atmos. Ocean. Tech.

This work was funded by a grant from the NASA Jet Propulsion Laboratory�’s
Director�’s Research and Discretionary Fund and by the CLARREO Project.
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Extra slides
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Present and Planned GNSS RO Missions


